Abstract Aims-To demonstrate expression of immunoglobulin light chain mRNA in diagnostic fine needle aspiration (FNA) cytology specimens using an in situ hybridisation (ISH) technique; and to evaluate ISH in a series of reactive lymphoid proliferations and malignant lymphomas. Methods-Forty diagnostic FNA specimens showing a lymphoid cell population were examined for immunoglobulin light chain mRNA expression using ISH. Aspirates were obtained from lymph node (n = 34), salivary gland (n = 3), subcutaneous tissue, thyroid and breast (n = 1 each). 
Results-Immunoglobulin light chain restriction was demonstrated in 14 of 20 B cell lymphomas using ISH and in six of 17 B cell lymphomas using immunocytochemistry. A polytypic pattern of light chain expression was observed in four of five cases of Hodgkin's disease with both techniques, and in 12 of 15 and 11 of 14 reactive lymphoid proliferations using ISH and immunocytochemistry, respectively. Conclusions-The assessment of immunoglobulin light chain expression is a useful adjunct to morphology in the diagnosis of reactive and malignant lymphoid proliferations in FNA specimens. Light chain restriction can be shown using either immunocytochemistry or ISH, but the latter is more sensitive in the diagnosis of B cell lymphoma. ( In addition to light chain analysis, most cases were also examined with a panel of T and B cell antisera for routine diagnostic purposes. These included CD3 (SAPU), CD43, CD20, CD79, and CD45 (all from Dako). Selected cases were also examined for immunoreactivity to CD 15 (SAPU) and CD30 (Dako).
IN SITU HYBRIDISATION
The ISH technique was similar to that used for paraffin wax embedded tissue sections. Initial studies using aspirates from excised human tonsil had shown that optimum fixation was achieved using neutral buffered formalin, and that light chain mRNA could be detected up to seven days after sampling in both fixed and unfixed material.
Cytospin preparations were prepared on silane treated slides and fixed for 24 hours in neutral buffered formalin. The slides were washed twice in water and then digested with 20 gg/ml proteinase K (Sigma, Poole, Dorset, UK) for 30 minutes at 370C. Proteinase activity was stopped by washing in 0.2% glycine. Cells were post-fixed with 0.4% paraformaldehyde in phosphate buffered saline for 20 minutes at 4°C. Prior to applying the probes, slides were washed twice in water followed by one wash in industrial alcohol, then air dried. All solutions used before hybridisation were treated with diethylpyrocarbonate.
The probes used were fluorescein isothiocyanate (FITC) labelled deoxyribonucleotide cocktails to K and X mRNA (Dako). Of the 17 cases considered diagnostic of B cell lymphoma on FNA, 14 showed light chain restriction on ISH (K in 10 cases and X in four). In all cases, light chain expression seemed to be completely monotypic with no reaction for the alternative light chain mRNA. In most tumours strong cytoplasmic staining was observed (figs 1 and 2) but in three cases staining was more subtle, appearing as a narrow paranuclear rim in neoplastic cells (fig 3) . The interpretative difficulty caused by background staining with immunocytochemistry was not observed in heavily blood stained aspirates using the ISH technique (fig 1) (fig 4) .
No staining was observed in the remaining cases using either technique. expression in histological sections of bone marrow16, salivary gland23 and lymphoid tisDiscussion sue,'9 21 but to our knowledge has not been
The differentiation of reactive lymphadenopa-described previously in cytology material. In thy from lymphoma presents the most com-this series ISH demonstrated light chain mon diagnostic dilemma in the assessment of restriction in 14 of 20 B cell lymphomas diaglymphoid FNA specimens. In cytology prepa-nosed on FNA cytology. The sensitivity of the rations the architectural pattern of lymph node technique was therefore approximately twice or other tissue is lost and suspicion of that of immunochemistry, and greater than lymphoma is usually based either on the that described with ISH in tissue sections of B relatively monomorphic nature of the lym-cell lymphoma by Weiss et al. 9 In addition, the phoid cell population or on the presence of presence of both K and X light chain in aspirates obvious cytomorphological abnormalities.'"7 was of value in supporting a diagnosis of reacHowever, some B cell lymphomas, particularly tive lymphoid proliferation in 12 of 15 cases. follicle centre cell type, initially appear poly-However, a polytypic pattern was also seen in morphous and most aspirates also include an four of five cases of Hodgkin's disease and it is admixed population of reactive cells such as T important to appreciate that co-expression of lymphocytes. In addition, overtly abnormal immunoglobulin light chain in FNA material lymphoid cells are not seen in most low grade does not exclude a diagnosis of lymphlymphomas. The difficulty is illustrated by a oma.. 10 24 Interestingly, the tumour cells in the recent large series of lymph node FNA in single case of nodular LP Hodgkin's disease in which low grade non-Hodgkin's lymphomas this study did not express immunoglobulin were the commonest cause of false negative light chain; this Hodgkin's subtype is now gendiagnostic error.'8 Thus, ancillary techniques erally regarded as a lymphoma of B cell origin, which provide phenotypic and genotypic and light chain restriction was demonstrated analysis are of great value in the assess-by ISH in approximately half the biopsy cases ment of lymphoid proliferations in cytology reported by Hell et al. 21 material.5 7 In summary, light chain expression may be The presence of immunoglobulin light chain demonstrated on lymphoid cells using an ISH restriction has been used to indicate a mono-technique on cytospin preparations. The use of clonal B cell proliferation as this generally ISH contributed to a 100% specificity for the implies a neoplastic rather than reactive diagnoses of B cell lymphoma, Hodgkin's lymphoid process. Immunocytochemistry is disease and reactive lymphoid proliferations in the established method of demonstrating light a series of 40 FNA specimens. ISH was more chain expression but may be of limited value in sensitive than immunocytochemistry (70% v some cases as a result of partial nodal involve-35%) in detecting light chain restriction in the ment by lymphoma, predominance of reactive cases of B cell lymphoma. T cells in some tumours (T cell rich B cell lymphoma), non-secretory types of B cell lymphoma or background polytypic immu- 
